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locating device or seated in the proper location can hear a 
presenter in his or her own language without the use of 
cumbersome headphones. 

A sound system of this invention may also make possible 
having both edited and non-edited versions of motion pic- 5 
ture film dialog presented to the same audience at the same 
time, or even different plot lines could be presented to 
different portions of the audience. Hands-free phone opera- 
tion might be achieved in open office environments while 
still maintaining private conversation. Buildings so 10 
equipped could take advantage of listener tracking to auto- 
matically route telephone and intercom signals to the desired 
recipient without the need of a handset, or a public address 
system which is heard by all. 

It should further be understood that the sound produced 15 
by the sound system of this invention is a 'real image* which 
actually comes from the location it appears to come from, 
creating many opportunities for sound reproduction and 
special effects of video games, Multimedia presentations 
and high fidelity music. 20 

It is understood that the invention is not limited to the 
particular construction and arrangement of parts herein 
illustrated and described, but embraces such modified forms 
thereof as come within the scope of the following claims. 

1 claim: 25 

1. A speaker system for producing localized regions of 
sound comprising: 

a multiplicity of audio frequency speakers; 

at least one defined sound target spaced from each of the 
speakers of the multiplicity of speakers, wherein each 30 
speaker has a means for applying a time varying audio 
drive voltage which is substantially identical, except 
that each audio drive voltage is offset in time by an 
amount which is related to the distance between each 
speaker and the defined sound target, so that substan- 35 
nally identical sound from each speaker reaches the 
sound target at the same time; 

wherein the speakers are arranged in a single plane; 

further comprising a room having a ceiling, and wherein 
the speakers are mounted to the ceiling; and wherein 40 
each of the multiplicity of audio frequency speakers is 
formed as part of a ceiling panel which can be joined 
to a further ceiling and panel, to communicate power 
and data between said ceiling panel and said further 
ceiling panel. 45 

2. A speaker system for producing localized regions of 
sound comprising: 

a multiplicity of audio frequency speakers; 

at least one defined sound target spaced from each of the 
speakers of the multiplicity of speakers, wherein each 50 
speaker has a means for applying a time varying audio 
drive voltage which is substantially identical, except 
that each audio drive voltage is offset in time by an 
amount which is related to the distance between each 
speaker and the defined sound target, so that substan- 55 
dally identical sound from each speaker reaches the 
sound target at the same time; 

at least a first defined sound target and a second defined 
sound target, the second sound target being spaced 
from the first sound target, and the first sound target and 60 
the second sound target being spaced from each of the 
speakers of the multiplicity of speakers, and wherein 
the means for applying a time varying audio drive 
voltage comprises: 

at least a first audio source which is offset in time by an 65 
amount which is related to the distance between each 
speaker and the first defined sound target; and 
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at least a second audio source which is offset in time by 
an amount which is related to the distance between 
each speaker and the second defined sound target 
wherein a sum of the first audio source which is offset 
in time and the second audio source which is offset in 
time is used to produce the time varying audio drive 
voltage so that substantially identical sound from the 
first audio source signal reaches the first sound target at 
the same time, and substantially identical sound from 
the second audio source signal reaches the second 
target at the same time. 

3. A speaker system for producing localized regions of 
sound comprising: 

a multiplicity of audio frequency speakers; 

at least one defined sound target spaced from each of the 
speakers of the multiplicity of speakers, wherein each 
speaker has a means for applying a time varying audio 
drive voltage which is substantially identical, except 
that each audio drive voltage is offset in time by an 
amount which is related to the distance between each 
speaker and the defined sound target, so that substan- 
tially identical sound from each speaker reaches the 
sound target at the same time; and 

wherein the means for applying a time varying audio 
drive voltage includes a class D amplifier. 

4. A speaker system for producing localized regions of 
sound comprising: 

at least 100 audio frequency sound speakers arranged 
spaced apart in an array, in a space filled with air; 

a first sound target spaced from the array; 

a second sound target spaced from the array; 

a means for determining the distance between each 
speaker and the first sound target; 

a means for deterniining the distance between each 
speaker and the second sound target; 

a first audio source; 

a second audio source; 

a means for delaying in time transmission of the first 
audio source to each one of the speakers by an amount 
of time which is related to the distance between each 
one of the speakers and the first sound target; 

a means for delaying in time transmission of the second 
audio source to each one of the speakers by an amount 
of time which is related to the distance between each 
one of the speakers and the second sound target; and 

a means for adding together the first audio signal and the 
second audio signal to create a combined signal, and 
supplying said combined signal to each sound speaker 
so that sound produced by each of the at least 100 
speakers generates a first localized region of sound at 
the first sound target and a second localized region of 
sound at the second sound target. 

5. The speaker system of claim 4 wherein the speakers are 
arranged in a single plane. 

6. The speaker system of claim 4 further comprising a 
room having a ceiling wherein the speakers are mounted to 
the ceiling. 

7. The speaker system of claim 5 wherein each of the 
multiplicity of audio frequency speakers is formed as part of 
a ceiling panel which can be joined together to communicate 
power and data. 

8. The speaker system of claim 4 further comprising: 
a room; and 

indicia positioned within the room providing information 
for gaining access to the sound target. 
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8. (currently amended) A speaker system for producing localized regions of sound 
comprising: 

at least 100 audio frequency sound speakers arranged spaced apart in an array, in a space 
filled with air; 

a first sound target spaced from the array; 
a second sound target spaced from the array; 

a means for determining the distance between each sound speaker and the first sound 
target; 

a means for determining the distance between each sound speaker and the second sound 

target; 
a first audio source; 
a second audio source; 

a means for delaying in time[[,]] transmission of the first audio source to each one of the 
speakers[[,]] by an amount of time which is related to the distance between each 
one of the speakers and the first sound target; 

a means for delaying in time transmission of the second audio source to each one of the 
speakers by an amount of time which is related to the distance between each one 
of the speake rs and the second sound target : and 

a means for adding together the first audio signal and the second audio signal to create a 
combined signal, and supplying said combined signal to each sound speaker so 
that sound produced by each of the at least 100 speakers generates a first localized 
region of sound at the first sound target and a second localized region of sound at 
the second sound target. 



6 



